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87M7 N x P x i r r i g a t i o n  o n  w h e a t  - S o u t h  Carabin 
R e s u l t s :  D e v e l o p m e n t  a n d  y i e l d  c o m p o n e n t s  - s o w n  16/6/87 
( a )  Dryland 
Common P e r  p l a n t  c o m p o n e n t s  Y i e l d  components 
T k g  k g  c o u n t s / m 2  - 6 / 8 / 8 7  ( 1 2 / 1 0 )  2/12/87 
P / h a  N / h a  P l a n t s  T i l l e r s  G r e e n  S h o o t s  H e a d s  H e a d s /  GY H I  TGW 
l e a v e s  m2 t / h a  % gm 
1 Nil Nil 115 1 0.9 1.15 1.05 107 0.5 44 41 
2 10 99 6 0.8 1.20 1.05 106 0.5 46 40 
3 20 121 4 1.0 1.20 1.00 116 0.6 43 41 
4 40 115 4 1.0 1.30 1.10 107 0.5 44 38 
5 80 115 1 0.9 1.15 1.05 108 0.7 47 40 
6 160 111 3 0.6 1.25 1.05 103 0.5 44 40 
7 10 Nil 113 6 - - 109 0.6 46 40 
8 10 - 112 0.7 46 39 
9 20 - - - 125 0.9 48 41 
10 40 - 133 1.2 47 42 
11 80 - - - - 133 1.1 46 41 
12 160 85 19 126 0.8 46 41 
13 20 Nil 116 6 1.0 1.35 1.15 116 0.8 47 40 
14 10 - - 0.8 1.55 1.10 112 0.9 48 41 
15 20 - 1.2 2.35 1.70 129 1.2 49 42 
16 40 - - 0.9 1.75 1.25 135 1.0 48 40 
17 80 - - 1.0 2.15 1.40 134 1.3 48 37 
18 160 99 56 1.0 2.35 1.75 112 1.1 46 39 
19 40 Nil 101 17 - - 125 0.9 49 41 
20 10 - - - 108 0.9 50 41 
21 20 - - - 115 1.0 51 40 
22 40 - - - - - 146 1.5 49 42 
23 80 - - - - - 156 1.5 47 39 
24 160 91 32 - 7 175 1.6 46 36 
25 80 Nil 105 17 1.6 2.10 1.30 137 1.1 51 41 
26 10 90 18 1.6 2.15 1.30 117 0.8 50 41 
27 20 82 24 1.2 2.20 1.25 132 1.1 52 39 
28 40 82 11 1.4 2.50 1.55 144 1.4 51 40 
29 80 76 28 1.3 2.25 1.30 139 1.1 49 38 
30 160 85 27 0.7 2.85 2.20 170 1.7 51 41 
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R e s u l t s :  D e v e l o p m e n t  a n d  y i e l d  c o m p o n e n t s  - s o w n  16/6/87 
( b )  Irrigated 
Common P e r  p l a n t  c o m p o n e n t s  Y i e l d  components 
. 
T k g  k g  c o u n t s / m 2  - 1 8 / 8 / 8 7  ( 1 2 / 1 0 )  2/12/87 
P / h a  N / h a  P l a n t s  T i l l e r s  G r e e n  S h o o t s  H e a d s  H e a d s /  GY H I  TGW 
l e a v e s  m2 t / h a  % gm 
1 Nil Nil 115 130 1.2 1.10 1.00 104 0.5 43 42 
2 10 125 130 1.4 1.45 1.15 125 0.7 45 43 
3 20 136 146 1.5 1.55 1.15 145 0.9 48 43 
4 40 111 120 1.4 1.40 1.05 139 1.1 46 44 
5 80 115 135 1.4 1.45 1.05 134 0.9 48 39 
6 160 115 147 1.4 2.00 1.25 135 1.2 49 42 
7 10 Nil 109 125 - - - 113 0.7 48 42 
8 10 - - - - 135 0.9 48 43 
9 20 - - - 130 1.1 49 43 
10 40 - - - - - 149 1.1 49 42 
11 80 - - - - 170 1.5 50 43 
12 160 113 164 - 161 1.2 50 42 
13 20 Nil 110 124 1.3 1.50 1.05 149 1.2 49 42 
14 10 - - 1.6 1.90. 1.30 159 1.5 49 43 
15 20 - - 1.4 2.35 1.45 157 1.5 48 44 
16 40 - 1.8 2.40 1.55 168 1.9 49 44 
17 80 - 1.4 2.40 1.65 180 1.9 49 44 
18 160 96 185 1.4 2.40 1.75 199 1.7 51 42 
19 40 Nil 113 133 - - 161 1.4 51 42 
20 10 - - - 172 1.5 51 42 
21 20 - - - - 195 2.1 52 43 
22 40 - - - 173 2.0 50 46 
23 80 - 195 2.0 53 41 
24 160 75 181 - 166 1.7 52 43 
25 80 Nil 87 109 1.9 2.35 1.75 192 1.8 52 42 
26 10 113 167 1.9 2.50 1.25 169 1.4 54 41 
27 20 74 111 1.9 2.75 1.60 180 1.8 52 42 
28 40 98 164 1.9 3.15 2.20 203 2.2 53 43 
29 80 83 159 1.6 3.15 1.95 204 2.2 53 42 
30 160 79 168 1.7 3.25 2.25 206 2.0 53 41 
N o t e .  A l t h o u g h  n o  m a j o r  e f f e c t s  o f  f e r t i l i s e r  o n  a v e r a g e  s e e d  s i z e  were 
n o t e d ,  i t  w a s  f o u n d  t h a t  p h o s p h a t e  l e v e l  h a d  a n  e f f e c t  o n  t h e  d i s t r i b u t i o n  of 
s e e d  sizes: 
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S e e d s  - P e r  c e n t  b y  w e i g h t  p a s s i n g  2 . 8  mm screen 
T r e a t m e n t  D r y  l a n d  Irrigated 
Nil 48 35 
20 kg P/ha 59 37 
40 kg P/ha 63 37 
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1 9 8 7  R e s u l t s :  D r y  m a t t e r  p r o d u c t i o n  ( t / h a )  - s o w n  16/6/87 
( a )  R a i n f e d  plots 
T k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 Nil Nil 0.04 0.09 0.16 0.44 0.58 0.92 1.12 
2 10 0.03 0.10 0.19 0.46 0.63 1.03 1.13 
3 20 0.04 0.13 0.22 0.57 0.89 1.05 1.34 
4 40 0.04 0.08 0.21 0.49 0.70 1.04 1.10 
5 80 0.04 0.11 0.21 0.47 0.81 1.60 1.54 
6 160 0.04 0.11 0.21 0.52 0.72 1.28 1.20 
7 10 Nil 0.04 0.10 0.19 0.58 0.73 1.34 1.24 
8 10 - - 0.24 - 0.82 1.44 1.55 
9 20 - - 0.29 - 1.22 1.64 1.93 
10 40 - 0.39 1.63 2.73 2.60 
11 80 - - 0.39 - 1.40 2.24 2.31 
12 160 0.05 0.20 0.32 0.91 0.99 1.94 1.83 
1 3  20 Nil 0.04 0.11 0.24 0.66 0.83 1.48 1.64 
14 10 - 0.30 - 1.09 1.63 1.96 
15 20 - 0.47 1.62 2.95 2.56 
16 40 - - 0.46 1.12 1.73 2.05 
17 80 - - 0.56 1.76 2.97 2.74 
18 160 0.07 0.24 0.52 0.31 1.62 2.25 2.31 
1 9  40 Nil 0.05 0.11 0.24 0.53 0.80 1.58 1.85 
20 10 - 0.30 1.22 1./0 1.73 
21 20 - - 0.41 1.08 2.00 1.95 
22 40 - - 0.46 - 1.71 2.95 3.15 
23 80 - - 0.55 - 2.07 3.64 3.10 
24 160 0.05 0.23 0.57 1.66 2.29 3.58 3.46 
2 5  80 Nil 0.04 0.08 0.25 0.58 0.87 1.51 2.14 
26 10 0.04 0.14 0.22 0.64 0.95 1.44 1.70 
27 20 0.03 0.09 0.29 0.69 1.01 1.90 2.17 
28 40 0.03 0.14 0.41 0.93 1.14 2.33 2.70 
29 80 0.04 0.17 0.45 1.06 1.31 2.38 2.30 
30 160 0.04 0.18 0.45 1.30 1.30 3.12 3.26 
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Results: D r y  m a t t e r  p r o d u c t i o n  ( t / h a )  - 
plots 
s o w n  16/6/87 
( b )  Irrigated 
I k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 Nil Ni]. 0.04 0.09 0.16 0.43 0.51 0.92 1.07 
2 10 0.03 0.10 0.19 0.50 0.81 1.42 1.52 
3 20 0.04 0.13 0.22 0.58 0.71 1.48 1.79 
4 40 0.04 0.08 0.21 0.70 1.06 1.94 2.27 
5 80 0.04 0.11 0.21 0.67 0.94 1.64 1.74 
6 160 0.04 0.11 0.21 0.60 1.38 2.28 2.46 
7 10 Nil 0.04 0.10 0.19 0.38 0.68 1.11 1.40 
8 10 - - 0.24 - 0.98 1.81 1.96 
9 20 - 0.29 - 1.11 2.29 2.31 
10 40 - - 0.39 - 1.22 1.94 2.26 
11 80 - 0.39 - 1.44 2.49 2.99 
12 160 0.05 0.20 0.32 0.79 1.19 2.08 2.35 
1 3  20 Nil 0.04 0.11 0.24 0.58 1.05 1.52 2.46 
14 10 - - 0.30 - 1.90 2.79 3.12 
15 20 - 0.47 - 1.36 2.39 3.00 
16 40 - - 0.46 - 1.97 3.69 3.92 
17 80 - - 0.56 - 2.10 3.53 4.03 
18 160 0.07 0.24 0.52 1.10 1.70 3.68 3.38 
1 9  40 Nil 0.05 0.11 0.24 0.68 1.33 2.69 2.64 
20 10 - - 0.30 - 1.24 2.18 2.91 
21 20 - - 0.41 - 1.53 3.52 4.09 
22 40 - - 0.46 - 2.33 3.51 3.99 
23 80 - - 0.55 - 2.06 3.63 3.80 
24 160 0.05 0.23 0.57 0.97 1.73 3.47 3.28 
2 5  80 Nil 0.04 0.08 0.25 0.78 1.53 2.59 3.38 
26 10 0.04 0.14 0.22 0.63 0.86 2.02 2.63 
27 20 0.03 0.09 0.29 1.05 1.46 3.50 3.50 
28 40 0.03 0.14 0.41 1.18 1.39 3.13 4.17 
29 80 0.04 0.17 0.45 1.22 1.97 3.97 4.06 
30 160 0.04 0.18 0.45 1.22 1.99 3.43 3.82 
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R e s u l t s ;  Phosphorus u p t a k e  k g  P/ha - s o w n  16/6/87 
( a )  D r y  land 
Grain 
T k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 N i l  Nil 0.10 0.21 0.35 0.51 0.63 
2 10 0.12 0.24 0.40 0.52 0.63 
3 20 0.11 0.33 0.45 0.71 1.00 
4 40 0.13 0.21 0.50 0.64 0.79 
5 80 0.10 0.27 0.45 0.58 0.87 
6 160 0.13 0.25 0.45 0.62 0.83 
7 1 0  Nil 0.17 0.25 0.50 0.75 0.71 
8 10 - - 0.55 - 1.00 
9 20 - 0.50 1.38 
1 0  40 - 0.90 1.74 
1 1  80 - - 0.95 - 1.43 
1 2  160 0.22 0.55 0.70 1.16 1.19 
1 3  2 0  Nil 0.19 0.35 0.70 0.97 1.34 
1 4  10 - 0.80 - 1.44 
1 5  20 - 1.20 - 1.88 
1 6  40 - 1.25 - 1.60 
1 7  80 - - 1.40 1.92 
1 8  160 0.37 0.88 1.40 1.85 1.85 
1 9  4U Nil 0.31 0.45 0.75 0.91 1.18 
2 0  10 - 0.90 - 1.66 
2 1  20 - 1.15 - 1.60 
2 2  40 - - 1.30 2.06 
2 3  80 - 1.60 - 2.26 
2 4  160 0.39 1.01 1.75 2.74 3.39 
2 5  8 0  Nil 0.28 0.44 0.85 1.03 1.50 
2 6  10 0.30 0.65 0.75 1.26 1.49 
2 7  20 0.27 0.52 1.20 1.52 1.78 
2 8  40 0.25 0.74 1.40 1.78 1.78 
2 9  80 0.28 0.83 1.70 1.96 2.06 
3 0  160 0.30 1.05 1.85 2.78 2.26 
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R e s u l t s :  Phosphorus u p t a k e  k g  P / h a  - s o w n  16/6/87 
1 s t  i r r i g a t i o n  1/9/87 ( b )  Irrigation 
Grain 
T k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 N i l  Nil 0.10 0.21 0.35 0.51 0.54 
2 10 0.12 0.24 0.40 0.66 0.89 
3 20 0.11 0.33 0.45 0.75 0.90 
4 40 0.13 0.21 0.50 0.98 1.22 
5 80 0.10 0.27 0.45 0.95 1.12 
6 160 0.13 0.25 0.45 0.85 1.69 
7 1 0  Nil 0.17 0.25 0.50 0.57 0.88 
8 10 - - 0.55 - 1.12 
9 20 0.50 - 1.38 
1 0  40 - 0.90 - 1.56 
1 1  80 0.95 - 1.79 
1 2  160 0.22 0.55 0.70 1.02 1.54 
1 3  2 0  Nil 0.19 0.35 0.70 0.95 1.43 
1 4  10 - - 0.80 - 2.36 
1 5  20 - - 1.20 - 1.51 
1 6  40 - - 1.25 - 2.36 
1 7  80 - - 1.40 - 2.39 
1 8  160 0.37 0.88 1.40 1.74 2.54 
1 9  4 0  Nil 0.31 0.45 0.75 1.16 2.08 
2 0  10 - 0.90 - 1.90 
2 1  20 - 1.15 - 2.26 
2 2  40 - - 1.30 - 2.85 
2 3  80 - - 1.60 - 2.94 
2 4  160 0.39 1.01 1.75 1.60 2.80 
2 5  8 0  Nil 0.28 0.44 0.85 1.48 2.59 
2 6  10 0.30 0.65 0.75 1.20 1.51 
2 7  20 0.27 0.52 1.20 1.92 2.62 
2 8  40 0.25 0.74 1.40 2.65 2.54 
2 9  80 0.28 0.83 1.70 2.69 3.58 
3 0  160 0.30 1.05 1.85 2.90 3.84 
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R e s u l t s :  Nitrogen uptake ( k g  N/ha) - s o w n  16/6/87 
( a )  D r y  land 
Grain 
T k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 N i l  Nil 1.4 3.3 4.0 7.3 7 
2 10 1.5 3.5 5.6 7.1 8 
3 20 1.7 4.9 6.4 9.7 11 
4 40 1.7 3.4 7.2 9.5 10 
5 80 1.6 4.9 7.0 9.8 12 
6 160 1.9 4.9 8.0 11.4 13 
7 1 0  Nil 1.9 3.3 4.8 10.0 8 
8 10 - - 6.1 - 10 
9 20 - 8.4 15 
1 0  40 - 11.0 - 20 
1 1  80 - - 12.6 - 16 
1 2  160 2.6 8.7 11.0 19.6 16 
1 3  2 0  Ni]. 1.7 3.4 6.9 12.1 14 
1 4  10 - - 8.4 - 14 
1 5  20 13.6 20 
1 6  40 - 14.8 16 
1 7  80 - - 18.6 - 24 
1 8  160 3.8 11.5 18.7 26.6 24 
1 9  4 0  Nil 2.2 3.5 6.4 9.5 10 
2 0  10 - - 8.2 - 16 
2 1  20 - - 11.8 14 
2 2  40 - - 14.4 21 
2 3  80 - - 18.1 - 28 
2 4  160 3.2 11.8 22.0 37.3 37 
2 5  8 0  Nil 1.8 2.9 6.6 10.0 12 
2 6  10 2.0 5.4 6.0 11.5 13 
2 7  20 1.7 3.8 9.4 13.1 15 
2 8  40 1.7 6.3 13.7 18.3 16 
2 9  80 2.0 7.6 16.7 21.3 19 
3 0  160 2.0 9.6 19.2 31.7 22 
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R e s u l t s :  Nitrogen u p t a k e  ( k g  N / h a )  - s o w n  16/6/87 
1 s t  i r r i g a t i o n  1/9/87 ( b )  Irrigation 
Grain 
T k g  P / h a  k g  N/ha 6/8 18/8 1/9 16/9 1/10 22/10 2/12 
1 N i l  Nil 1.4 3.3 4.0 7.0 6 
2 10 1.5 3.5 5.6 8.7 10 
3 20 1.7 4.9 6.4 9.9 10 
4 40 1.7 3.4 7.2 13.6 16 
5 80 1.6 4.9 7.0 14.3 14 
6 160 1.9 4.9 8.0 13.8 22 
7 1 0  Nil 1.9 3.3 4.8 6.2 9 
8 10 - - 6.1 - 11 
9 20 - 8.4 15 
1 0  40 - 11.0 - 18 
1 1  80 - - 12.6 - 21 
1 2  160 2.6 8.7 11.0 16.6 20 
1 3  2 0  Nil 1.7 3.4 6.9 9.7 14 
1 4  10 - 8.4 - 24 
1 5  20 - - 13.6 - 18 
1 6  40 - 14.8 - 26 
1 7  80 - - 18.6 - 31 
1 8  160 3.8 11.5 18.7 23.8 31 
1 9  4 0  Nil 2.2 3.5 6.4 11.5 18 
2 0  10 - 8.2 15 
2 1  20 - 11.8 20 
2 2  40 - 14.4 32 
2 3  80 - - 18.1 32 
2 4  160 3.2 11.8 22.0 20.6 31 
2 5  8 0  Nil 1.8 2.9 6.6 12.4 22 
2 6  10 2.0 5.4 6.0 10.0 12 
2 7  20 1.7 3.8 9.4 18.4 21 
2 8  40 1.7 6.3 13.7 25.4 22 
2 9  80 2.0 7.6 16.7 28.4 31 
3 0  160 2.0 9.6 19.2 30.8 37 
C o m m e n t s  
T h e  r e s u l t s  a r e  s u b j e c t  t o  s t a t i s t i c a l  a n a l y s i s .  A r o u g h  . c a l c u l a t i o n  o f  costs 
a n d  r e t u r n  s u g g e s t s  t h a t  p r o f i t  m a x i m i s i n g  f e r t i l i s e r  r a t e s  w e r e  a b o u t  1 5  kg 
P / h a  a n d  3 0  k g  N / h a  f o r  t h e  a c t u a l  s e a s o n  e x p e r i e n c e d  a n d  w e r e  a b o u t  3 0  kg 
P / h a  a n d  3 0  k g  N / h a  f o r  t h e  g o o d  s e a s o n  ( i r r i g a t e d )  p l o t s  w i t h  a b o u t  $ 6 0  extra 
r e t u r n  o n  t h o s e  w a t e r e d  p l o t s .  T h e  c r o p  f i n i s h e d  r e m a r k a b l y  w e l l  considering 
t h e  v e r y  p o o r  s t a r t  i t  had. 
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W o n g a n  H i l l s  R e s e a r c h  Station 
(87WH51) 
1 9 8 7  rainfall 
Date/mm Date/mm Date/mm 
January Nil June 4 /  0.9 July 1 6 /  1.2 
7/18.0 1 7 /  1.4 
February Nil 8 /  1.0 2 3 /  0.1 
9 /  0.6 2 4 /  3.4 
March 1 6 /  0.6 1 0 /  1.4 2 8 /  0.8 
1 7 /  0.2 1 1 /  1.4 29/28.2 
1 8 /  2.4 1 3 /  0.2 3 0 /  6.0 
2 2 /  5.0 1 5 /  0.4 
2 3 /  1.8 1 6 /  1.0 August 1 /  0.2 
2 6 /  0.3 Seeding 1 3 /  0.6 
3 0 /  1.6 1 7 /  2.0 21/12.0 
3 1 /  2.4 1 8 /  0.8 2 2 /  2.4 
19/11.4 2 5 /  8.4 
April 7 /  0.1 2 0 /  5.8 26/10.2 
8 /  0.1 2 1 /  1.0 3 1 /  1.0 
1 1 /  0.2 2 2 /  3.8 
2 1 /  1.6 2 3 /  2.3 September 1 /  1.0 
2 2 /  1.8 2 4 /  0.2 1 9 /  3.6 
2 .6 /  8.8 2 5 /  1.4 2 3 /  3.0 
3 0 /  1.8 2 9 /  1.0 2 4 /  1.2 
2 6 /  3.0 
May 2 /  3.0 July 1 /  0.5 2 7 /  6.3 
8 /  0.4 2 /  0.6 
9/26.8 3 /  0.2 October 6 /  3.8 
10/21.4 4 /  7.4 1 2 /  6.7 
11/ 0.1 8/10.5 13/12.6 
25/ 0.4 12/ 2.8 14/ 0.1 
13/ 1.0 15/ Tr 
14/ 0.8 31/ 0.8 
15/ 0.2 
November 14/ 0.4 
15/ 1.6 
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